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Foreword 


The present issue of “Fossil Birds” constitutes the third 
printing of this handbook. The body of the text follows that 
of the 1955 revised edition. However, a terminal chapter has 
been added to bring up to date the information concerning 
California’s fossil birds. 


i. 1, 


(Frontispiece) Hypothetical ancestor of birds After Heilmann 


PREFACE 


Fossil remains are the key to understanding life of the far distant past. To the 
paleontologist, there is little to equal the thrill of finding fossils of previously un- 
known creatures — of unearthing fragments of bones thousands, and even millions of 
years old, representing animals that were once as vividly alive as those we see around 
us today. By studying fossils from many different places, the paleontologist pieces to- 
gether the history of life through the ages. 


A hundred years ago almost nothing was known of the history of ancient bird 
life. Today approximately 1400 species of birds have been recorded from fossil de- 
posits throughout the world. Of these not quite 500 are known from North America. 


One of the finest fossil localities in the world is situated in Los Angeles, Califor- 
nia, at Hancock Park. This is the site of the Rancho La Brea “tar pits”, famous for 
the discovery of remains of mammoths, ground sloths and saber tooth cats of the 
Pleistocene epoch. From these pits have also come thousands of bones of birds, rep- 
resenting 125 different species. This 23-acre tract of land on which the famous de- 
posits occur was generously given to the county of Los Angeles for scientific investi- 
gation by Captain G. Allan Hancock. Here, in the heart of a great metropolis, lies 
the key to a knowledge of the life of this region thousands of years before our own 
time. In this handbook we have tried to record some of that knowledge as it applies 
to the birds. Mounted skeletons of certain of the Rancho La Brea birds are now a 
featured part of the exhibition in Hancock Hall at the Los Angeles County Museum, 
and are illustrated here. The lifelike poses of the mounts, achieved by the preparator, 
stimulate the imagination to supply the plumage and even something of the habits of 
these birds that once were characteristic of the Los Angeles area. 


For a better understanding of the true significance of the Rancho La Brea birds, 
and their place in the great panorama of avian life through the ages, the first part of 
this book drops back over a hundred million years to the time of the origin of birds, 
and scans briefly the centuries of their development. A second chapter describes in 
more detail what is known of avian history in California, reviewing the bird life re- 
corded from more than forty different fossil localities in the state, some dating back 
several million years before the time of the occurrence of the tar seeps. The illustra- 
tions accompanying these chapters represent some of the best preserved of the early 
skeletons, and include artists’ conceptions of certain of the ancient birds in life. Such 
drawings, based upon careful analyses of skeletal characters, are a valuable aid in 
visualizing creatures long extinct. 


With the exception of the hypothetical “pre-avian” form and the birds figured 
on pages 8 and 9, all of the illustrated material is represented at the Los Angeles 
County Museum either by casts or original specimens. Photographs shown in figure 
2 and figures 8 - 21 were taken by Los Angeles County Museum staff photographers. 
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Fig: 1. 


Primitive bird (Archaeopteryx lithographica Owen). Skeleton and imprint of 
feathers in Jurassic shale deposit of Bavaria. Drawing by Gerhard Heilmann 
from specimen in the Natural History Museum, Berlin. Cast on display in Los 


Angeles County Museum. About Ys natural size. 


ORIGIN AND EVOLUTION OF BIRDS 


Scientists are agreed that birds arose 
from reptilian stock, possibly from the 
same group which gave rise to some of 
the small dinosaurs. Many anatomical 
features of birds and reptiles are silmilar, 
and even the characteristic feather cov- 
ering 1s but a modification of the horny 
scales of reptiles. There is a difference of 
opinion, however, as to the nature of the 
immediate avian ancestor. Some hold 
that the “pre-avis” was a tree-dwelling 
form that initiated its attempts at flight 
by gliding downward from one branch 
to another. Others argue that it was a 
ground-dwelling, running and _ leaping 
creature that gradually increased the 
length of its leaps by the use of the ex- 
tended forelimbs. 

Like most subjects in which good 
arguments are advanced on both sides, 
the truth is probably to be found in a 
middle course — in this instance, an an- 
cestry of birds which involved both types 
of life habits in the course of develop- 
ment. With a picture in mind of certain 
of the small living lizards which rise on 
the hind legs in a rapid dash across open 
country, yet cling with the four feet to 
rocks or the branches of a bush, it re- 


quires little stretch of the imagination to 
visualize a still more active creature, 
fleet of foot on the ground, leaping to 
the low branches of a bush or tree, and 
jumping from limb to limb in pursuit of 
prey. (See Frontispiece). 


The earliest known feathered forms 
lived some 150,000,000 years ago in what 
is geologically known as the Jurassic 
period. Their remains have been found 
in the lithographic limestone deposits of 
Bavaria. Owing to an unusually fortun- 
ate circumstance of preservation, the spe- 
cimens of primitive bird-like creatures 
recovered from these beds show not only 
the almost complete skeleton, but also 
the delicate, distinct impression of feath- 
ers (see Fig. 1). Without the feathers, it 
would be difficult to recognize the re- 
mains as bird, since many of the skeletal 
characters are strongly reptilian. For this 
reason, these ancient forms, though in- 
cluded in the Class Aves, have been as- 
signed to an Order distinct from, and 
more primitive than any of the living 
groups of birds. 


In these primitive birds, the upper 
and lower jaws each bore a row of sharp- 
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pointed teeth, not unlike those of a liz- 
ard. Other features of the skull, also, 
were reptilian, resembling some of the 
small dinosaurs which lived at about the 
same time. The hand and wrist elements 
were not united as they are in modern 
birds, but a comparable reduction in 
number of bones was evident. The wing 
feathers were attached along the lower 
arm and hand as in all birds. Along the 
edge of the wing, however, were three, 
claw-tipped fingers which were appar- 
ently quite flexible and capable of being 
used in climbing. In the hind limb the 
foot bones were reduced in number from 
the basic reptilian five; they were consid- 
erably lengthened, showing an adapta- 
tion to running as in some of the small 
bipedal dinosaurs. The specialization, 
however, was less advanced than in mod- 
ern birds. A markedly reptilian feature 
of the skeleton of these Jurassic creatures 
was the long, bony tail. This formed a 
central flexible rod for the attachment 
of symmetrically arranged feathers. In 
modern birds, the tail vertebrae are re- 
duced and the terminal ones fused into 
a single bone, called the pygostyle, to 
which the feathers of the tail attach 
fan-wise. 


Scientifically these ancient birds are 
known as Archaeopteryx  (archae- 
ancient, pteryx- wing). Although the 
wing feathers seem to have been well 
developed, there is no evidence of a 
breastbone of sufficient size for attach- 
ment of strong flight muscles. The struc- 
ture of the body lacked the compactness 
— the streamlining — of the typical 
flying birds of today. It is probable that 
Archaeopteryx was capable of only the 
simplest feats of flight. 


By the Cretaceous period, which im- 
mediately followed the Jurassic in time, 
the bird skeleton had become more rec- 


ognizably avian, though in the two best 
known groups of this period, reptilian 
features were still evident, particularly in 
the skull. The two groups were repre- 
sented by Hesperornis and Ichthyornis, 
each known from several species found 
in fossil marine deposits in Kansas, Mon- 
tana, and Texas. In these birds the brain 
cavity was considerably less developed 
than in modern birds, and at least in 
Hesperornis the jaws were toothed. The 
tail, however, had shortened, and super- 
ficially these creatures may have looked 
quite like true birds. 


Hesperornis was a large swimming 
form, the species illustrated (Fig. 2) at- 
taining a length of nearly 6 feet. It was 
constructed much like the loons of today, 
except that it was entirely flightless. The 
wings were even more degenerate than in 
living flightless water birds, such as the 
penguin, and the breastbone was smooth 
and lacked the keel which in flying birds 
bears the muscles that propel the wings. 
The feet were paddle-like and set at such 
an angle to the body that it is probable 
that the bird could not stand erect on 
land. 


Ichthyornis gave evidence of having 
been an excellent flier, its breastbone be- 
ing strongly keeled for attachment of 
wing muscles, and its wing bones well 
developed. It was about the size of a 
pigeon, and considerably smaller than 
Hesperornis. Small toothed jaws were 
found in the deposits with Ichthyornts 
and were for a time believed to be asso- 
ciated with this bird. More recent stud- 
ies, however, suggest that they may be- 
long instead to the young of certain 
swimming reptiles. Other fragmentary 
evidence of birds of Cretaceous age indi- 
cates the presence at that early time of 
primitive types of goose-like, heron-like, 
and cormorant-like birds. 


Fir. 2; 


Extinct toothed diver (Hesperornis regalis Marsh) from the Cretaceous of Kan- 
sas. Approximately 6 feet in length. (Left) Replica on display in the Los 
Angeles County Museum; prepared by Wm. Otto, based on specimens in the 
Peabody Museum of Natural History, Yale University. (Right) Interpretation 
of the bird in life; Gordon Pond, artist. 
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Fig. 3. Extinct terrestrial bird (Diatryma steini Matthew and Granger) from the Eo- 
cene of Wyoming. Approximately 7 feet tall. Restoration by Erwin Christman 
from a skeleton in the American Museum of Natural History. 


With the beginning of the Tertiary 
period (about 60,000,000 years ago), 
true birds were becoming abundant. Rec- 
ognizable ancestral forms of many of the 
Orders of living birds were represented, 
and some forms could already be assign- 
ed to Families known today, as for in- 
stance, Palaeorallus, an ancient rail, and 
Protogrus, an ancestral crane. Several of 
the early Tertiary forms, however, were 
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American Museum of Natural History Photo 
After Matthew and Granger 


of a more generalized sort than those 
now known, having characters in com- 
mon with more than one of the modern 
avian groups, and affording a basis for 
more clearly understanding the relation- 
ships and evolution of recent forms. For 
example, Romainvillia, from France, 
linked the ducks and geese, and Fostega, 
from Hungary, had characters similar to 
both the boobies and cormorants; Tel- 


Fig. 4. 


*  WAWeore, 


Stilt Vulture (Neocathartes grallator (Wetmore) ) from the Eocene of Wyo- 


ming. Approximately 18 inches high at the back. Restoration by Walter A. 
Weber from a partial skeleton in the Carnegie Museum. 


mabates, from Argentina, suggested an 
early relationship between the flamingos 
and the ducks and geese. 

Several very odd birds are known to 
have lived on the American continent 
during the first, or Eocene epoch of the 
Tertiary. Of these, two were particular- 
ly well preserved in the fossil record. 
One, a huge flightless, terrestrial bird 
(Diatryma, Fig. 3), which occurred in 


U.S. National Museum Photo 
After Wetmore 


the regions of Wyoming and New Mex- 
ico, was suggestive of the ostrich. Its 
most outstanding characteristic, other 
than its great height, was an enormous 
beak. Both upper and lower mandibles 
were of massive proportions. The use 
the bird made of this beak is uncertain. 
Possibly Diatryma was a flesh-eater, but 
if so it was of a different type than the 
rapacious birds now living. Structurally, 
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it seems to have been most closely related 
to the cranes and rails. 


The other curious Eocene bird whose 
remains were well preserved was also 
found in Wyoming. This bird, the Stilt 
Vulture (Neocathartes grallator (Wet- 
more) ), stood about 20 inches or more 
in height by reason of its very long, stilt- 
like legs (See Fig. 4). It represented a 
distinct family of American vultures 
which has long ago disappeared. 


In the middle Tertiary {Miocene 
epoch) many modern avian families were 
already in existence, and even the highly 
advanced group of perching birds was 
represented. Some of the most interest- 
ing of the American Miocene forms oc- 
curred in California and are discussed in 
the next chapter. 


By the end of the Tertiary, about a 
million years ago, all but four of the 
Orders of birds now living, and about 
half of the Families, are known to have 
been present. Several modern genera had 
also appeared by that time, and the bird 
life of the world had reached a point 
where, basically, it differed but little from 
that of today. 


The Pleistocene epoch, or Ice Age, be- 
ginning the Quaternary period, brought 
no appreciable changes in the avian 
form. Some paleontologists have postu- 
lated that, with the southward progres- 
sion of the ice sheets during this epoch, 
the migratory habit of birds was first in- 
itiated. This theory is not generally up- 
held, although it is recognized that the 
distribution of certain individual species 
may have been affected by the climatic 
changes of the period. It is unlikely 
that so highly developed a habit — 
or instinct — as migration could have 
evolved at so late a time, whereas spe- 
cialized structural characters have been 
of long standing. Furthermore, study of 
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present migration routes of birds in the 
light of knowledge of geologic changes 
undergone in the country through which 
these routes lead, indicates that in some 
instances birds are still following the 
direction taken by Tertiary water courses, 
although these courses have long since 
been altered. 


About seven hundred and fifty species 
of birds have been recorded from Pleis- 
tocene deposits throughout the world. 
This figure represents about half the total 
number of fossil birds known from all 
geologic periods. It does not, however, 
necessarily indicate proportionately 
greater abundance of birds in the Ice 
Age than formerly, but rather that the 
remains have been subjected to fewer 
vicissitudes in the shorter period in which 
they have been entombed. Over 600 of 
these Pleistocene forms are obviously the 
Ice Age representatives of living species. 
Their remains are either indistinguish- 
able from those of the Recent birds or 
differ only in the slight degree expected 
of a direct ancestor. All but two of the 
Orders of living birds are represented. 
The excluded Orders, the Nighthawks, 
and the Colies, will likely appear in the 
fossil record as more fossil birds are dis- 
covered; it is impossible to believe that 
these highly developed groups could have 
evolved within Recent time. 


Judging from a cross section of the 
Pleistocene avifauna, especially that re- 
vealed by fossil remains of the later Pleis- 
tocene, it seems safe to say that bird life 
as we know it today was essentially estab- 
lished some twenty-five to fiftv thousand 
years ago. Such changes as have taken 
place since then have been by way of 
minor evolutionary variations, and the 
dropping out of weak or too highly spe- 
cialized forms which could not compete 
in the “struggle for existence.” 


LOCALITIES WHERE FOSSIL BIRDS HAVE 


allitovnid 


LEGEND 


@ — MIOCENE 
@ — PLIOCENE 
Mi — PLEISTOCENE 


NUMBER OF LOCALITIES 


NORTHERN CALIFORNIA - 7 
SAN JOAQUIN VALLEY - 4 
DESERT AREAS -6 

SANTA BARBARA AREA-4 
LOS ANGELES COUNTY -1I6 
SOUTHERN COUNTIES-5 
CHANNEL ISLANDS -2 


BEEN FOUND IN 


¢ 


THE RECORD OF FOSSIL BIRDS IN CALIFORNIA 


Within the United States, California 
is the richest area in records of fossil 
birds. Over 220 species are known from 
40 different fossil localities in the state. 
The localities date from the middle Ter- 
tiary (Miocene epoch, some 20,000,000 
years ago) up through the Pleistocene 
epoch, or Ice Age, which immediately 
preceded the Recent epoch in which we 
are now living. Considering the length 
of time which has elapsed since primitive 
birds first appeared on earth, the Cali- 
fornia record covers only a short period 
in avian history. 


MIOCENE 


In the Miocene epoch, the sea ex- 
tended widely across the region now oc- 
cupied by the Coast Ranges. The area 
occupied by the present city of Los An- 
geles was inundated and, to the north, an 
arm of the sea extended eastward as far 
as the Tehachapi Mountains. Many of 
the fossil-bearing deposits of Miocene age 
in California are of marine origin. Con- 
sequently an interesting representation of 
oceanic birds of that day has been re- 


covered, particularly from southern Caii- 
fornia. Many of the deposits in which 
the bird fossils occur are largely com- 
posed of the finely powdered external 
tests and spicules of thousands of micro- 
scopic marine organisms known as dia- 
toms. In this soft material, called diato- 
maceous earth, are found imprints and 
fragments of bone representing nearly 
complete skeletons of ancient birds, as 
well as fish and some marine plant life. 
Deposits of this nature are particularly 
characteristic of the Lompoc area (Santa 
Barbara County), where about twenty 
specimens belonging to six species of 
Miocene marine birds have been re- 
covered. Similarly preserved specimens, 
in less abundance, have been taken at 
Capistrano Beach (Orange County), Lo- 
mita, San Pedro and Calabasas. 

A marine sandstone deposit of Mio- 
cene age near Bakersfield, at Sharktooth 
Hill, has yielded a few fragmentary iso- 
lated bones of water birds, and other sin- 
gle occurrences have been noted at El 
Sereno, North Hollywood, and Point Fer- 
min in the Los Angeles area. Most of 
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the Mohave Desert and adjacent canyon 
areas were land in the Miocene. The 
only Miocene records of land and fresh 
water birds in California came from 
these regions — from localities near 
Barstow, and in Vasquez Canyon. 


The Miocene bird life of southern 
California, as revealed by fossil speci- 
mens recovered from eleven separate 
sites, includes 27 species, all of which are 
extinct today. All but five of the species, 
however, fall into larger groups (genera) 
that are still known. Perhaps the most 
interesting of the Miocene birds are the 
six members of the booby-gannet fam- 
ily (Sulidae), a group of marine birds 
now limited in American distribution to 
more southern or eastern waters, and oc- 
curring in California only as rare strag- 
glers to the extreme southern part of the 
state. The group is represnted in five of 
the California localities: Lompoc, Bak- 
ersfield, Lomita, El Sereno and North 
Hollywood.* ‘The excellent depiction of 
detailed characters in specimens from the 
Lompoc beds shows that the external 
nasal openings were lacking as in modern 
members of this family of divers (see Fig. 
6). One species, Miosula medza Miller, 
was apparently a bird of lesser capabili- 
ties of sustained flight and better adapted 
to swimming than the sulids of today. It 
suggests a holdover from a former link 
between the sulids and the cormorants. 


* The El Sereno and North Hollywood localities 
were discovered in 1954, and at the time of 
publication of this handbook, have not been for- 
mally recorded. 
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In contrast with the sulids, the cor- 
morants (which are plentiful along the 
coast today) do not appear abundantly 
in our fossil record. The Calabasas Cor- 
morant (Phalacrocorax femoralis Miller, 
Fig. 5) is the earliest representative of 
the group in this region. The one known 
specimen of this species was found in a 
rock quarry of late Miocene, or early 
Pliocene age near Calabasas. The quarry 
is of a partially diatomaceous shale, 
harder than the diatomite of Lompoc. 
Unfortunately the slab containing the 
specimen is broken so that the skeleton 
is incomplete. However, the part which 
remains is very well preserved and im- 
prints of some of the feathers and the 
webbing of the foot are visible. The 
inclusion of the hind toe in the webbing, 
characteristic of birds of this Order 
today, is clearly evident. The bird was 
intermediate in size between the living 
Pelagic and Brandt cormorants. 

The tube-nosed swimmers of Cali- 
fornia Miocene waters are represented 
by three shearwaters, a petrel and an 
albatross. The Diatomite Shearwater 
(Puffinus diatomicus Miller, Fig. 7) must 
have been abundant along our coast. It is 
known from the diatomite at Lompoc, 
San Pedro and Lomita with a total of 
twelve specimens, some including almost 
the entire skeleton in the imprint. 
Although of the same size as the Black- 
vented Shearwater of today, the earlier 
form differed in proportions, having 
shorter wings and longer legs. The other 
two species of shearwaters, Puffinus 
inceptor Wetmore and Puffinus sp., 
were of larger size. They are recorded 


Fig. 5. Calabasas Cormorant (Phalacrocorax femoralis Miller). Partial skeleton in Mio- 
cene shale from Calabasas, California. Original at University of California; cast 
on display in Los Angeles County Museum. About 4 natural size. 


Fig. 6. Willett’s Booby (Sw/a willetts Miller). Partial skeletal imprint on slab of dia- 
tomaceous shale from Lompoc, California; Miocene. Original at University of 
California. Cast in Los Angeles County Museum. About 3/5 natural size. 


After L. H. Miller 
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from the Sharktooth Hill locality near 
Bakersfield where they are scantily repre- 
sented, and little is known regarding their 
characteristics. Little can be said, either, 
of the Miocene albatross (Diomedea sp.) 
from Lomita. Known only from a few 
bones of the wing, the bird appears to 
have been somewhat smaller than the 
Black-footed Albatross of today. The 
petrel (Oceanodroma hubbsi Miller) is 
represented by a partial skeleton pre- 
served in diatomaceous shale and mud- 
stone at Capistrano Beach. Its most 
marked characteristic is the proportion- 
ately large foot. 

A single slab from the Lompoc de- 
posits carries the imprint of the leg and 
foot bones of the Dubious Auklet (Cero- 
rhinca dubia Miller), the only western 
representative of the large suborder of 
auks, murres and puffins for this epoch. 
The bird appears to have been somewhat 
similar to the Rhinoceros Auklet, al- 
though detailed characters distinguish 
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Fig. 7. Diatomite Shearwa- 
ter (Puffinus diato- 
micus Miller) from 
the Miocene of 
Lompoc, California. 
Original at Univer- 
sity of California; 
cast in L. A. Coun- 
ty Museum. Photo 
retouched to make 
imprint of skeleton 
appear in relief. 
About 2/5 natural 
size. 


After L. H. Miller 


the two. Likewise represented by a single 
specimen, in the Lompoc shales, is the 
large group of shorebirds. The specimen 
is a skeletal imprint, in excellent condi- 
tion except for the absence of the skull. 
The position of the skeleton on the slab is 
nearly that of normal posture for a bird 
of this type, so that its identity is clearly 
defined. Described as Van Rossem’s 
Godwit (Limosa vanrossemi Miller) it 
was evidently similar to the Marbled 
Godwit except for a difference in pro- 
portions. 


Near Barstow an old lake bed has 
yielded bones of a flamingo-like bird, 
Megapaloelodus connectens Miller. This 
species was first discovered in Miocene 
deposits in Idaho; it represents a group 
of birds whose nearest relatives are found 
among European fossil forms. The Bar- 
stow beds have also yielded the remains 
of six different kinds of ducks and a single 
bone fragment of what may possibly be a 


gull. One bone of a goose was found at 
the Sharktooth Hill locality. 


The California record of strictly land 
birds of this time includes a quail and 
three hawks. The quail, Cyrtonyx ted- 
fordt Miller, and two of the hawks are 
known from the Barstow region. The 
quail is different from any living form, 
and may possibly belong to an extinct 
genus as well as species; the assignment 
to the genus C'yrtonyx is tentative. The 
hawks appear to represent two extinct 
species of the living genus, Buteo, one 
larger, the other smaller than the pres- 
ent-day Red-tailed Hawk. The third 
hawk, Miohierax stockt Howard was 
found in Vasquez Canyon. It is known 
from the incomplete bones of one foot 
which is quite different from that of any 
modern hawk; the first two toes are of 
unusually large proportions and should 
have provided the bird with a particu- 
larly strong grip. 


PLIOCENE 


During the Pliocene epoch, the Los 
Angeles area was inundated as in the 
Miocene; and elsewhere in California, 
more or less disconnected arms of the sea 
extended eastward beyond the present 
coastline. Fossil birds of this epoch are 
not as plentiful as those of the Miocene, 
although 10 deposits of this age in the 
state have yielded bird bones. The de- 
posits of sands and mudstones which are 
most typical of the epoch in California 
did not preserve the fragile bones or their 
imprints as well as the fine diatomaceous 
shales of the Miocene. Only the San 


Diego area has yielded avian fossils in any 
abundance. Large deposits of a loosely 
consolidated sand occur in various parts 
of that city. Through these, at intervals, 
are found narrow bands of bone-bearing 
sands. It appears that the area was a 
large lagune, with long sand spits, upon 
which sea birds roosted. Particularly 
abundant was the flightless auk-like bird, 
known as Mancalla. 

A single wing bone of Mancalla was 
the first fossil bird specimen recorded in 
California. It was recovered in 1901 in 
Los Angeles, during the excavation of the 
Third Street tunnel. For over thiriy 
years this one bone was all that was 
known of this bird. Yet so distinctive 
was the bone that it was possible to de- 
termine that it represented a flightless 
swimming and diving bird whose habits 
could be likened to those of the penguins 
and whose closest relationship was with 
the auks. In recent years more specimens 
of Mancalla have come to light, in San 
Diego, and also in a roadcut near Cor- 
ona del Mar. Each part of the skeleton 
that has been found has served to justify 
the original delineation of the bird. So 
abundant now are the remains of Man- 
calla recovered from San Diego, that it 
has been possible to prepare a composite 
mount of its skeleton, which is on view 
in the Museum (see Fig. 8). 


Nine other sea birds are known from 
the California Pliocene, eight of which 
were found in the San Diego deposits. 
Related to Mancalla, but of normal 
flying habits as in the living auks 
and murres, was the Pliocene Murrelet 
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Fig. 8. Flightless Auk (Mancalla diegense (Mil- 
ler) ) from the Pliocene of San Diego, 
California. Mounted skeleton on display 
in the Los Angeles County Museum, 
114 inches in height. Prepared by Wm. 
Otto. 


(Brachyramphus pliocenus Howard). 
This species was possibly the prototype of 
the Marbled Murrelet (Brachyramphus 
marmoratus (Gmelin) ) known off the 
coast of northern California and Oregon 
today. 


The grebe, Colymbus parvus Shu- 
feldt, has now been found in two Plio- 
cene localities in California. The species 
was first discovered in Pleistocene lake 
beds in Oregon. It was a bird interme- 
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diate in size between the living Holboell’s 
Grebe and the smaller eared grebes. A 
few specimens were recovered in the San 
Diego beds and a single bone was found 
in a drill core taken at a depth of 2300 
feet in an oil well in Kern County. AI- 
though fossil shells frequently occur in 
drill cores, it is extremely rare to find a 
bone, and this is the only known instance 
of recovery of a bird bone under such 
conditions. Another species of grebe is 
indicated in the San Diego collection, but 
from such fragmentary material that no 
attempt has been made to name it. 


The Concinnate Loon (Gavia con- 
cinna Wetmore) recorded from a Plio- 
cene sand pit near King City, in Monte- 
rey County, is the earliest known occur- 
rence of the loon family in California. It 
is recorded also from San Diego, where it 
is accompanied by a second species of 
loon, Gavia howardae Brodkorb. The 
San Diego beds presumably represent a 
slightly later stage in Pliocene time than 
those in Monterey County. 


The Booby-gannet family (Sulidae) 
is much less abundant in the Pliocene 
record than in the Miocene. A single 
species, Muiosula recentior Howard, is 
recorded from fragmentary material 
found in San Diego. This bird, related to 
Miosula media from the Miocene, show- 
ed even greater development of the legs 
and decrease in wing size than the earlier 
form. The Kenneil Cormorant (Phala- 
crocorax kennelli Howard) from San 
Diego was intermediate in size between 
the living Pelagic and Brandt cormor- 


ants. It is the only representative of this 
family (Phalacrocoracidae) in the Plio- 
cene of California. The Rogers Cormor- 
ant (Phalacrocorax rogersit Howard) of 
Santa Barbara was previously recorded 
as of this age; however, the deposits in 
which it occurs are now found to be Low- 
er Pleistocene. The tube-nosed swimmers 
are represented by two species of shear- 
waters. One was found at San Diego 
(Puffinus kanakoffi Howard), the other 
at Corona del Mar (Puffinus felthami 
Howard). The San Diego bird was sim- 
ilar in size to the living Blackvented 
Shearwater and also the Diatomite 
Shearwater of the Miocene. It is clearly 
distinct from both, however, in detailed 
characters. The Feltham Shearwater 
from Corona del Mar is larger, although 
not quite as large as the living Sooty 
Shearwater (Puffinus griseus (Gmelin) ), 
and is distinct in many characters. A 
single fragment of a leg bone in the San 
Diego collection suggests one of the wad- 
ing birds such as a large sand-piper, but 
no conclusive identification has been 
made. 

Land-laid deposits of Pliocene age 
have afforded a scant record of non- 
marine birds. Geese are reported from 
two localities. The Howard Goose 
(Branta howardae Miller) was found in 
volcanic ash deposits at Ricardo, in the 
Mohave Desert. The one available bone 
fragment tells almost nothing about the 
bird, except that it was of large size, close 
to the Canada Goose. Its presence in the 
desert locality suggests a more humid cli- 
mate for that region in the Pliocene than 
today. The other anserine record is an 


unusual occurrence of footprints found in 
mudstone deposits in Contra Costa Coun- 
ty. It has been impossible to identify the 
prints further than that they were made 
by a goose of moderate size. Footprints 
of unidentified waders have also been 
found in Copper Canyon, Death Valley 
National Monument; these occur in clay- 
silt deposits of an old lake bed. Two frag- 
ments of bird bones have been recently 
discovered in a deposit in the Anza Des- 
ert, San Diego County. They represent a 
duck and a perching bird. The deposit 
gives promise of yielding further avian 
relics. 


From river or lake - laid beds near 
Bakersfield have come the only records 
of raptors of the California Pliocene. 
One, the Kern Vulture (Sarcoramphus 
kernensis (Miller) ), was a large bird 
approximating the condors in size, but 
more closely related to the King Vulture. 
The other was a hawk of doubtful iden- 
tity. 


PLEISTOCENE 


The Pleistocene epoch is frequently 
referred to as the Ick Acer, as it was dur- 
ing this time that glaciation periodically 
advanced to lower altitudes and farther 
south than at present. It should not be 
thought of, however, as a period of con- 
tinuous freezing temperatures through- 
out the world. There were periods of re- 
cession of glaciers between advances, and 
also there were many areas never reach- 
ed by glaciation. Except in the moun- 
tainous regions, California was such an 
area. Only indirectly was California af- 
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fected, as relatively cooler climates 
spread beyond the glaciated areas, or 
warmer conditions with higher lake and 
river levels may have accompanied the 
melting snows in the interglacial stages. 


The Pleistocene avian representation 
in California is especially abundant 
Three of the finest bird-bearing fossil de- 
posits in the world are found here, name- 
ly the asphalt beds of Rancho La Brea, 
McKittrick, and Carpinteria. Originally 
seepages of soft tar, these beds formed 
exceptionally favorable repositories for 
fragile avian remains, the tarry substance 
serving as an actual preservative of the 
skeletal parts. These three localities are 
situated in areas which differ somewhat 
in ecological conditions, and therefore 
have provided an excellent record of 
land birds in the southern California 
region of tens of thousands of years ago. 


The McKittrick deposit, in the south- 
ern San Joaquin Valley, represents an 
accumulation such as might occur about 
a small desert lake, or marsh; the Car- 
pinteria beds, on the cliffs bordering the 
ocean north of Ventura, reflect the con- 
ditions of a coastal forested area such as 
is to be found today to the north on the 
Monterey peninsula; the Rancho La Brea 
locality, within the city of Los Angeles, 
provides knowledge of the bird life of an 
open woodland characterized by light 
growth of brush and trees. Many of the 
same species occurred at all three sites, 
although each locality is distinguished by 
a few forms of apparently restricted hab- 
itat. The assemblage will be discussed in 
detail in the following section on Rancho 
La Brea. 


A number of other Pleistocene depos- 
its, of lesser size have also contributed to 
the knowledge of California’s prehistoric 
bird life. Most important of these are the 
three caves of Shasta and Eldorado coun- 
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ties, yielding foothill faunas which in- 
clude the only fossil representation of 
grouse in the state. Grouse bones were 
abundant in these caves, along with 
specimens of quail, owls, hawks, vultures, 
falcons, geese, woodpeckers, jays, ravens, 
crows, and blackbirds, most of them sim- 
ilar to those found in the asphalt deposits 
of southern California. The Sinclair Owl 
(Bubo sinclart Miller), however, was dis- 
tinct from any other known species. Its 
nearest relationship appears to have been 
with the horned owls, but it was consid- 
erably larger than any bird of this group 
now known. It exceeded in size, also, the 
Great Gray Owl and the Snowy Owl. 


Two localities in the Mohave Desert 
have added to the accumulated knowl- 
edge of the inland bird life of the Pleis- 
tocene in southern California. These are 
Manix Lake, 30 miles east of Barstow, 
and Schuiling Cave, about 15 miles 
southwest of Manix, near Newberry. 
The beds which represent Manix Lake 
cover an area of approximately 250 
square miles. Possibly this lake, and 
others which are known to have existed 
in western United States during the Pleis- 
tocene, were at their peak during inter- 
glacial stages when melting snows con- 
tributed to their development. The 
Manix deposits contained bird remains 
of twelve different species, all but one of 
which were water birds. They include 
an ancestral form of the Western Grebe, 
and White Pelican, cormorant, Canada 
Goose, phalarope and two diving ducks 
similar to living species. ‘Two extinct 
flamingos are also recorded, one quite 
large, the other smaller than any known 
today. A single fragment suggests a 
crane, and one bone is assigned to the 
Golden Eagle. Study of the bird bones 
from Schuiling Cave has not been com- 
pleted. At least ten species are rep- 


resented, including ducks, owls, hawks, 
rails, perching birds, and the California 
Condor. The latter is represented by 
two bones of large size, suggesting the 
ancestral form of the condor which oc- 
curred at Rancho La Brea and other 
Pleistocene localities. 


In the Salt Creek area in Death Val- 
ley National Monument, old lake shore 
deposits slightly sandier than those in 
Copper Canyon (referred to above in 
the discussion of the Pliocene), are con- 
sidered to be Pleistocene in age. These, 
like the Copper Canyon beds, contain 
footprints of wading birds. 


Ten marine deposits have provided a 
good record of the oceanic birds of the 
California Pleistocene. One of these oc- 
curs on the shore of San Francisco Bay, 
one in Santa Barbara, two on the off- 
shore islands (San Nicolas and Santa 
Rosa), and six in Los Angeles and Or- 
ange Counties. Thirty-five species of 
water birds are recorded from these de- 
posits, a few of which occur in inland 
lakes as well and have been recorded 
from some of the inland Pleistocene de- 
posits. Outstanding among the strictly 
marine birds are three extinct forms, the 
Del Rey Gannet (Moris reyana How- 
ard) and two species of Diving Goose, 
Chendytes. The gannet is of interest in 
view of the earlier records of birds of the 
same genus from Miocene localities of the 
state. Gannets are no longer known here 
today, but were evidently residents of 
California several thousand years before 
the Recent epoch. The Diving Goose 
was a big, scoter-like bird, approaching 


the geese in size, but flightless. Its wing 
bones were reduced to “slivers” rendering 
the wings useless except possibly for bal- 
ance. Chendytes, therefore, was a com- 
pletely different type of flightless bird 
than Mancalla of the Pliocene. In Man- 
calla the wings, although useless in flight, 
were modified as paddles well adapted 
for swimming. Chendytes (C. lawi Muill- 
er) was apparently a very common form 
along the southern California coast in the 
Pleistocene and is the most abundantly 
represented bird in the marine deposits 
of this area. A smaller species (descrip- 
tion in press at the time of publication of 
this handbook) is known only from the 
Lower Pleistocene of San Nicolas Island. 


Other marine birds present near our 
shores during the Ice Age included many 
of the species found today, with two not- 
able exceptions. Only one bone of the 
Brown Pelican, and only two bones of 
sea gulls have been recorded. These two 
very abundant groups of today must have 
undergone their development elsewhere 
and entered the southern California area 
in abundance only within the Recent 
epoch — a matter of, perhaps, ten thous- 
and years ago or less. 


The total number of species recorded 
from all Pleistocene deposits within Cali- 
fornia approximates 180. Of these, 31 
have no living descendants. Most of the 
other recorded species cannot be distin- 
guished from birds that are still in exist- 


ence. In a few instances, however, the 


Pleistocene form differs very slightly from 
the living species and presumably repre- 
sents a direct ancestor. 
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Fig. 9. Chart showing the relative abundance of the twelve Orders of birds represented 
in the Rancho La Brea Pleistocene deposits. 


David P. Willoughby, artist 


THE BIRDS OF RANCHO LA BREA 


As stated in the last chapter, the 
asphalt deposits of southern California 
have afforded abundant knowledge of 
the nature of bird life of the southland 
in Pleistocene time. Of the three local- 
ities in which these deposits occur, 
Rancho La Brea has yielded the greatest 
variety of avian species. At least 125 
different kinds of birds have so far been 
recorded from the Rancho and more will 
undoubtedly be added as studies con- 
tinue. Many of these birds, versatile in 
choice of habitat, have been recognized 
at McKittrick and Carpinteria also; in 
addition, another 29 species occurred in 
one or the other of the latter two locali- 
ties. A few of these, such as the Baldpate 
and Pintail ducks, and the House Finch, 
probably occurred in the Los Angeles 
area as well and will undoubtedly be 
recorded from Rancho La Brea as de- 
tailed studies of the Orders represented 
are completed. Others, such as the Nut- 
hatch, Wren-tit, Crossbill, thrushes, etc., 
are distinctly forest-loving birds, fitting 
into the Pleistocene environment of the 
Carpinteria area, whereas the Bendire 
Thrasher, Cliff Swallow, and Cactus 
Wren, of the McKittrick deposits, reflect 
the Lower Sonoran conditions of the 
great valley region. 


The asphalt beds at McKittrick and 
at Carpinteria occur within a relatively 
small radius, and only two or three exca- 
vations have been made at each locality. 
At Rancho La Brea, however, the tar 
seeps extended over a space of 23 acres, 
and fossils were removed from twenty 
separate deposits. The combined collec- 
tions from these several pits at Rancho 
La Brea have provided an unusually full 
record for this area. In no single deposit, 
however, were all the listed species found. 
Even in the pit yielding the most abun- 
dant avian remains (from which at least 
30,000 bones were recovered), only 81 
of the 125 species were present. Possibly 
the traps were active at different times 
within the Pleistocene, but, on the other 
hand, immediate ecologic conditions no 
doubt played an important part. For ex- 
ample, water birds were found in some 
numbers in two pits, while in others they 
were scantily represented, or were absent 
entirely. This suggests the presence of a 
few localized sites of marshy ground, or 
small ponds. The rare Daggett Eagle oc- 
curred in only two pits, a curious fact 
which may be associated with geologic 
age, but could also be explained by the 
presence of a favorite type of plant 
erowth. 
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In spite of the slight differences in the 
assemblages from the individual pits at 
Rancho La Brea, the avifauna as a whole 
indicates the same general period of dep- 


osition, which we can place roughly at 
15,000 to 25,000 years ago. 


We have previously mentioned the 
excellent preservative quality of tar, and 
the part this played in the preservation 
of bird fossils in great abundance. Un- 
fortunately, however, even this excellent 
matrix could not prevent the disintegra- 
tion of the soft parts of the body. Conse- 
quently the bones of the entombed ani- 
mals became separated, and the gradual 
movement of gases within the tar tend- 
ed to scatter the skeletal parts. The ma- 
terial as recovered in the course of scien- 
tific excavation was, therefore, a mixture 
of bones of birds and mammals of various 
sizes and species, in a matrix of somewhat 
hardened tar (asphalt) and sand. From 
such an aggregation, after a process of 
cleaning and sorting, came the 110,000 or 
more bird bones contained in the Pleisto- 
cene collections from Rancho La Brea. 
Most of these were taken from fourteen 
pits excavated by the Los Angeles County 
Museum, the rest from another six exca- 
vations worked separately by the South- 
ern California Academy of Sciences, the 
University of California, Occidental Col- 
lege, and Los Angeles High School. 


In studying the material, no attempt 
was made to reunite the scattered ele- 
ments of individual birds. As the speci- 
mens have been identified and segregated 
into species, however, it has been possi- 
ble to estimate the number of individuals 
represented, by counting the lefts or 
rights of the most abundant skeletal ele- 
ments. In the collection at the Los An- 
geles County Museum alone, at least 
4400 individual birds are thus indicated. 
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Of the 125 species recorded from the 
Rancho La Brea Pleistocene, 20 are now 
extinct (one of these, the Passenger Pig- 
eon, has become so only within the last 
century). The others appear to be still 
represented among living birds today; 
a few have slightly changed since Pleisto- 
cene time and some others are not now 
found in this immdiate locality. Some of 
the extinct forms, and several of the 
others, are illustrated in the chart (Fig. 
9) which portrays the relative abundance 
of the twelve Orders of birds known from 
the La Brea area. 

As a consequence of the great number 
of bones recovered, it has been possible 
to prepare mounted skeletons of many of 
the La Brea birds. Although these were 
of necessity assembled from dissociated 
skeletal parts, the selection of bones of 
average size has assured reasonable ac- 
curacy in proportions. Where the aver- 
age size bones were imperfect, and restor- 
ation was required, this was in every case 
based upon other specimens of the same 
element in the collection; fortunately, 
breakage was not identical in all. In cer- 
tain instances, missing small elements 
have been constructed of plaster or wood. 
Prepared for the Los Angeles County 
Museum by the veteran osteological tech- 
nician, the late Eugene J. Fischer, the 
birds appear in engagingly lifelike poses 
and provide a tangible groundwork for 
visualizing these creatures of long ago. 
These uniquely interesting mounts form a 
particularly significant contribution to 
avian paleontology and have no duplicate 
elsewhere in the world. Eleven of the ex- 
tinct birds and two ancestral forms of 
birds still living have now been mounted 
and are illustrated in the following pages. 
Two mounts of the extinct Teratornis 
have been prepared, one of which, with 
extended wings, is made up of bones of 
maximum size for the species. 
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Fig. 12. Extinct La Brea Condor (Breagyps clarki (Miller) ) approximating in size the 
California Condor. Los Angeles County Museum. 
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PREDATORY BIRDS 


Although many of the birds found in 
the La Brea deposits probably met their 
death in careless wandering over the tar 
seepages or by alighting upon a super- 
ficial covering of water, greater numbers 
were undoubtedly actually attracted to 
the scene to prey on other creatures al- 
ready mired. This fact has led to an un- 
usual preponderance of flesh-eating forms 
in the asphalt deposits. Two-thirds of the 
birds taken from Rancho La Brea were of 
predatory species (condors, vultures, ea- 
gles, hawks, falcons, and owls). 


Outstanding among the birds which 
sought their prey by day (Order Falconi- 
formes) was the Merriam Teratorn 
(Teratornis merriamt Miller, Fig. 10), a 
great vulturine bird of some 40 or 50 
pounds in weight, with massive body and 
head, and a wingspread estimated at 12 
feet. Over a hundred individual birds of 
this species are recognized among the 
bones from the Rancho now in the col- 
lections of the Los Angeles County Mus- 
eum. Perhaps its nearest living relatives 
are to be found among the condors and 
vultures of North and South America, 
but the characters of Teratornis are so 
distinctive that it is classed in a separate 
family (Teratornithidae), of which no 
living representatives are known. The 
most marked peculiarities of the bird are 
the high, angular beak, and the broadly 
expanded breastbone and wishbone. The 
beak is sharply hooked above as in the 
eagles, yet, by reason of its slender con- 
nection with the cranium, and the ex- 
tremely weak lower jaw, it was undoubt- 
edly used only as a tearing tool, and was 
quite incapable of gripping live prey. 
The teratorns enjoyed a wide distribu- 
tion in America in the Ice Age, being 
known from fossil deposits in Florida and 
Mexico, as well as from the three asphalt 
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localities of California. Their altitudinal 
distribution extended from near sea level, 
in California and Florida, to over 7000 
feet in the cavern deposit of Nuevo Leon, 
Mexico. Two other representatives of the 
teratorn family are known, both from the 
Pleistocene. One (Cathartornis gracilis 
Miller), a slightly more slender bird than 
the Merriam Teratorn, occurred in the 
Rancho La Brea deposits but is known 
from only two bones. The other (Tera- 
tornis incredibilis Howard) was found in 
a cave in Nevada and is known from a 
single wrist bone of gigantic size. 


Two true condors (family Catharti- 
dae) were recovered from the Rancho 
La Brea deposits. Both equal in size the 
California and Andean condors which 
today are the largest flying land birds. 
Their proportions were much less mass- 
ive than the teratorn, and the wings were 
of lesser extent (compare figs. 10 and 
11). One of the these condors, Breagy ps 
clarkt (Miller) (Fig. 12), was distin- 
guished from the living species by its 
very long, slender beak, similar in pro- 
portions to that of the Black Vulture, but 
much larger. Only 23 individuals of this 
Brea Condor have been estimated in the 
Los Angeles Museum collections. The 
other bird, Gymnogyps amplus Miller 
(Fig. 11), was very abundant, with over 
200 individuals. Its bones closely resem- 
ble those of the living California Condcr. 
It represents a slightly larger ancestral 
form which underwent only minor 
changes to give rise to the present-day 
condor. The species was first described 
from cave deposits in Shasta County. 
Gymnogyps had a wide range in the 
Pleistocene, and has been recorded from 
Mexico, Florida, Nevada, Texas and 
New Mexico as well as several parts of 
California. Its abundance in this area 
prehistorically is of particular interest in 


Fig. 13. 


Fig. 14. 


American Neophron (Neo- 
phrontops americanus Mil- 
ler), a small extinct vulture 
from the Pleistocene of 
Rancho La Brea. Los An- 
geles County Museum. 
About 1/4 natural size. 


Occidental Vulture (Cora- 
gyps occidentalis (Miller) ). 
An extinct form similar to 
the Black Vulture. Rancho 
La Brea Pleistocene. Los 
Angeles County Museum. 
About 1/4 natural size. 
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Fig. 15. La Brea Caracara (Polyborus prelutosus Howard), a carrion-feeding member of 
the falcon family. Los Angeles County Museum. About 3 natural size. 


view of the rarity of the California Con- 
dor today. 

Two small New World Vultures were 
also present. It is an interesting fact that 
the now common Turkey Vulture was 
represented by only a few bones, while 
the extinct Occidental Vulture (Cora- 
gyps occidentalis (Miller) ) occurred in 
great numbers. The relative abundance 
of these two birds seems to be associated 
with the age of the deposits, rather than 
with any environmental conditions. A 
similar predominance of the extinct form 
has been noted in other Pleistocene local- 
ities in America, but in cave deposits of 
later Quaternary age (probably early 
Recent) the reverse condition exists. Al- 
though the Occidental Vulture is found 
in some of these later deposits, the Tur- 
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key Vulture is the dominant form. The 
Occidental Vulture (Fig. 14) stood about 
18 inches in height. Though, separately, 
its bones resembled those of the living 
Black Vulture of southeastern and central 
United States, the bird was of slightly dif- 
ferent proportions, being of generally 
larger size, with shorter, stouter legs. The 
extinct bird had a wide distribution dur- 
ing the Pleistocene epoch, as shown by 
the recovery of its remains in fossil locali- 
ties in California, Nevada, New Mexico, 
and Nuevo Leon, Mexico. In several of 
these localities the bones came from cave 
deposits, and in two (Conkling Cavern, 
New Mexico, and San Josecito Cave, 
Mexico) the vulture was abundant, and 
bones of very young birds were encount- 
ered. It is indicated, therefore, that these 


vultures differed in their breeding habits 
from their living relatives, choosing cav- 
ern sites for their nests, rather than laying 
their eggs in less sheltered localities. 


Two other small carrion-feeders oc- 
curred in the La Brea deposits. These 
were only remotely allied to the New 
World Vultures, and belong in two sep- 
arate families. The American Neophron 
(Neophrontops americanus Miller, Fig. 
13), represented by approximately 145 
individuals, was unmistakably related to 
vultures of the Old World, particularly 
to the Egyptian Vulture (Neophron 
percnopterus Linnaeus) from which its 
generic name was derived. Its abundance 
in the asphalt deposits suggests that its 
habits resembled those of its Old World 
relative which, throughout its range, is 
commonly seen in large numbers wher- 
ever offal occurs. A fossil species closely 
related to the California bird has been 
found in still older deposits (lower Plio- 
cene) of South Dakota, indicating that 
the occurrence in America of this curious 
type of vulture was of long duration. 


The smallest of the scavengers was 
the La Brea Caracara (Polyborus prelu- 
tosus Howard, Fig. 15), which stood only 
a little more than 12 inches high in erect 
posture. Like the caracaras of today, this 
species can be considered as an aberrant 
member of the falcon family. Caracaras, 
however, differ from the falcons in that 
they are less attracted to live prey than 
to carrion, and often haunt the footsteps 
of other predators to take advantage of 
their kill. This habit, together with a gre- 
garious nature and tendency to be largely 
ground-dwelling, would make this type 
of bird particularly liable to entrapment 
in the tar pools. Bones of the La Brea 
Caracara show closest resemblance to 
those of the bird of Guadalupe Island 
which has become extinct within historic 


Fig. 16. Ancestral Golden Eagle (Aguila chrys- 
aétos Linnaeus) from the Pleistocene of 
Rancho La Brea. Los Angeles County 
Museum. 


time. However, osteological characters 
of both the living Audubon’s Carcara 
and the related Carancho appear in the 
large series of fossil bones, and it is pos- 
sible that this variable Pleistocene form 
represents the ancestral stock from which 
the several Recent species sprang. A re- 
lated fossil Caracara which tended to- 
ward greater stoutness than the La Brea 
bird, occurred in Nuevo Leon, Mexico, 
in the San Josecito cave deposits which 
were apparently contemporaneous with 
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the Rancho La Brea beds. As the bones 
of the Mexican species intergrade with 
those of the California bird, it has been 
recognized as a race of the latter. 

The strictly predaceous birds were 
even more abundant than the scavengers. 
Eagles, particularly, occurred in great 
numbers. Whereas today only two kinds 
of eagles are known in the United States, 
the Pleistocene beds of Rancho La Brea 
have revealed the presence of seven spe- 
cis living in the southern California re- 
gion several thousand years ago. The 
Bald Eagle and the Golden Eagle are still 
existent today, the latter slightly less 
heavy-jawed than its Pleistocene ances- 
tor. The Pleistocene Golden Eagle (Fig. 
16) was the most abundant of all birds 
taken from the asphalt, and the thou- 
sands of bones of this species in the Los 
Angeles County Museum collections rep- 
resent more than 900 individuals. Over 
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Fig. 17. Errant Eagle (Neo- 
gyps errans Mil- 
ler), a bird similar 
in size to. the 
American Eagle, 
but related to Old 
World forms. Ran- 
cho La Brea Pleis- 
tocene. Los An- 
geles County Mus- 
eum. About 1/5 
natural size. 


170 Bald Eagles were counted, and only 
slightly less numerous were the extinct 
Grinnell Eagle (Spizaétus  grinnell 
(Miller) ), Fragile Eagle (Buteogallus 
fragilis (Miller) ), and Errant Eagle 
(Neogyps errans Miller). The latter bird 
(Fig. 17), like the American Neophron 
(listed among the carrion feeders) , shows 
relationship with the Old World Vul- 
tures, but its strong beak and feet point 
to its having had more rapacious habits. 
In body size it equalled the Golden 
Eagle, though its wing bones were pro- 
portionately longer, its legs shorter. Spec- 
imens representing a type which may 
likely have been ancestral to Neogyps are 
known from fossil deposits in the middle 
west, as old as lower Miocene. This fact 
suggests a long separation of this 
American branch from the vultures of 
the Old World, and may account for 
the divergence in development. 


Fig. 18. Two extinct eagles 

from Rancho La 
Brea. (Left) Frag- 
ile Eagle (Buteo- 
gallus fragilis (Mil- 
ler) ); 
(right) Grinnell 
Eagle  (Sprzaétus 
grinnelli (Mil- 
ler) ). Los Angeles 
County Museum. 
About 1/4 natural 
size. 


The Grinnell and Fragile eagles (Fig. 
18), were comparatively small. The for- 
mer was similar to the Crested Eagles of 
Central and South America. It was less 
sturdy than the Golden Eagle, with quite 
short wing bones, and the legs slightly 
longer and more slender. The Fragile 
Eagle, as its name implies, was of very 
slender proportions, the tarsus, particu- 
larly, being relatively long and slim. The 
bird was suggestive of the Black Hawk of 
Texas, Arizona, and Mexico today, and 
is assigned to the same genus. Because of 
its larger size, however, it is spoken of as 
an eagle rather than a hawk. 

The other two extinct eagles are less 
readily compared with living species, and 
neither is well represented in the asphalt 
deposits. The Woodward Eagle (Mor ph- 


nus woodwardi Miller) was the largest of 
the eagles at Rancho La Brea, having 
particularly long, heavy leg bones, and 
well built body and wing bones. Its 
relationship to certain of the harpy eagles 
of Central and South America is not al- 
together certain, although suggested. 
There is considerable variation in size of 
the bones of this species, possibly due to 
the difference of sex. This variability, 
coupled with the scarcity of specimens, 
made difficult the selection of material 
for the mount of the Woodward Eagle 
(Fig. 19), and necessitated considerable 
restoration. 

The rarest, yet one of the most inter- 
esting, of the Pleistocene raptors was the 
Daggett Eagle (Wetmoregyps daggetti 
(Miller) ). The bird was known in the 
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Fig. 19. Woodward Eagle (Morphnus woodward: Miller), the largest of the seven 
eagles from Rancho La Brea. Los Angeles County Museum. About 1/4 nat- 
ural size. 


Rancho La Brea deposits from only a few 
leg bones and a part of a shoulder girdle, 
so that it has been impossible to construct 
a mounted skeleton. Some of the other 
skeletal elements of this bird were found 
in the Carpinteria deposits, where the 
species was a little better represented. As 
the conditions associated with the Car- 
pinteria locality indicate a more forested 
area than the La Brea region in the Pleis- 
tocene, it is possible that the presence of 
the Daggett Eagle was contingent upon 
the occurrence of plentiful plant growth. 
The only other locality from which the 
species has been reported is the cavern 
deposit in Nuevo Leon, Mexico, where 
again it was rare. The bird was remark- 
able for its extraordinarily long, slender 
legs, the tarsus alone measuring 7 inches 
in length, and the tibial sector slightly 
longer. ‘This  stilt-like leg suggests a 
geround-dwelling, “walking” eagle such as 
the Secretary Bird of Africa. Actually, 
however, the bones more closely resemble 
those of the living Central and South 
American long-legged Urubitingas ex- 
cept that the fossil bird was considerably 
larger throughout. Urubitingas are tree- 
nesting hawks, which frequent marshy 
spots, where their long legs permit them 
to stand on submerged plant growth as 
they secure their prey from the water. It 
is not improbable that Wetmoregyps may 
have had similar habits. 


With the exception of Morphnus 
woodwardi, all of the eagles found at 
Rancho La Brea are known to have oc- 
curred in other fossil localities in Califor- 
nia as well, and most of them had an 
even wider distribution. For example, 
the Golden Eagle has been recorded from 
the Pleistocene of Oregon and Mexico; 
the Bald Eagle from Oregon, Nebraska 
and Florida; the Fragile Eagle from New 
Mexico; the Grinnell Eagle, and Errant 


Eagle from Nevada and Mexico; and the 
Daggett Eagle from Mexico. The Wood- 
ward Eagle has never been reported else- 
where than at Rancho La Brea. 


The smaller predatory birds were less 
numerous than the eagles, and among the 
Falconiformes, all were similar to Recent 
forms. They include the White-tailed 
Kite, nine species of hawks (Marsh 
Hawk, Goshawk, Sharp-shinned, Coop- 
er, Red-tailed, Swainson, two Rough- 
legs, and possibly the Red-shouldered 
Hawk), and four falcons (Prairie Falcon, 
Duck Hawk, Pigeon Hawk, and Sparrow 
Hawk), distinguished from the true 
hawks by a little notch in the beak. The 
fourteen species are represented by less 
than four hundred birds in the Los An- 
geles County Museum collection from 
Rancho La Brea, as contrasted with over 
1300 individuals of the seven kinds of 
eagles. At McKittrick a fifth species of 
falcon occurred, the Swarth Falcon 
(Falco swarthi Miller), a bird now 
extinct and very much larger than 
related forms of today. Unfortunately, 
it is known from only a few bones. 


The nocturnal birds of prey, the owls 
(Order Strigiformes), were represented 
at Rancho La Brea by nine species, of 
which one (Strix brea Howard) is now 
extinct. This Brea Owl was rare, how- 
ever, and there is not sufficient material 
available to prepare a mounted skeleton. 
Its bones indicate relationship to the 
Barred and Spotted owls, but show the 
fossil bird to have been larger, almost 
equaling the Horned Owl in size, though 
more slender. The Horned Owl, also, was 
present and was the most abundant of 
the night fliers, with the Barn Owl next. 
The Burrowing and the Eared owls oc- 
curred in lesser numbers, and _ the 
Screech, Saw-whet, and Pigmy owls were 
very rare. 
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Fig. 20. California Turkey (Parapavo californicus (Miller) ). Extinct species trom the 
Rancho La Brea Pleistocene. Los Angeles County Museum. One-fifth natural 
SIZE, 


NON-PREDATORY LAND BIRDS 


The most plentiful resident bird of 
the La Brea area in the Pleistocene was 
the California Turkey (Parapavo cali- 
fornicus (Miller) ), of the Order Galli- 
formes. Though Golden Eagle bones 
were found in greater numbers in the 
pits, no young eagles were represented. 
Of the more than 700 individual turkeys 
which have been counted, at least 150 
were young chicks, some apparently but 
newly hatched. It is clear, therefore, 
that Parapavo (Fig. 20) was a breeding 
resident here in those early days, and 
flocks of these turkeys must have been 
common in the brushy thickets of the Los 
Angeles valley. Native wild turkeys are 
unknown today in California, though 
they occur in several of the eastern and 
middle western states, and south through 
Mexico and Central America. The ex- 
tinct Parapavo most closely resembled 
the modern Ocellated Turkey of Yuca- 
tan. It was somewhat smaller than the 
living wild turkey of the United States 
and the spur on the leg of the cock was 
sturdier and more smoothly formed. The 
California Turkey was relatively as abun- 
dant in the Carpinteria region as at 
Rancho La Brea, but was absent in the 
more open, desert area of the MckKit- 
trick beds. It was not included in the 
Pleistocene assemblage from Nuevo 
Leon, Mexico, but was replaced there 
by a smaller extinct turkey, Meleagris 
crassipes Miller. 


Much less abundant, but also ground- 
dwelling residents of the La Brea region, 
were the California Quail (Lophortyx 
californica (Shaw), Order Galliformes ) 
and the Roadrunner (Geococcyx calt- 
fornianus Lesson, Order Cuculiformes). 
Both were similar to species living today. 
The quail and the roadrunner occurred 
rather sparsely in the Pleistocene depos- 


its at Carpinteria, but were fairly abun- 
dant at McKittrick. A related, larger ex- 
tinct species of roadrunner is known to 
have occurred in New Mexico. 

The perching, or song birds (Order 
Passeriformes) were represented in the 
Rancho La Brea deposits by at least 37 
species. Approximately 300 individuals 
were indicated by well-preserved wing 
and leg elements and a few skulls in the 
Los Angeles County Museum collections. 
Except for three extinct species, the Los 
Angeles Towhee (Pipilo angelensis Daw- 
son) and two large-beaked forms related 
to the blackbirds (Euphagus magniros- 
tris Miller and Pandanaris convexa Mil- 
ler), the recorded birds of this Order all 
appear to have been similar to forms 
living today. In several instances, how- 
ever, the living forms no longer inhabit 
this immediate vicinity. The species in- 
clude Kingbird, Horned Lark, Steller 
and California Jay, Yellow-billed Mag- 
pie, American and White-necked Raven, 
Western and Northwest Crow, Chicka- 
dee, California and Sage Thrasher, Blue- 
bird, Cedar Waxwing, Loggerhead 
Shrike, Yellow-headed and Red-winged 
Blackbird, Western Meadowlark, Ori- 
ole, Pine Siskin, Goldfinch, Spotted and 
Brown ‘Towhee, Evening and_ Black- 
headed Grosbeaks and nine kinds of 
sparrows. Undoubtedly other species of 
perching birds are yet to be recognized 
among the many specimens of these tiny 
creatures still to be studied. 

Associated with the perching birds in 
general tree-dwelling habits were the 
woodpeckers (Order Piciformes), and 
the pigeons and doves (Order Columbi- 
formes). Each of these groups was rep- 
resented by three species at Rancho La 
Brea, but is known from comparatively 
few specimens. The Red-shafted Flick- 
er, Lewis Woodpecker, and Pileated 
Woodpecker comprise the first group. 
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Of these the Flicker was most numerous, 
probably because of greater opportunity 
for entrapment of this ground-feeding 
bird. The Pileated Woodpecker, a bird 
of the coniferous forests today, was prob- 
ably only a stray in the region. One of 
the hairy woodpeckers occurred in some 
numbers in the more sylvan environment 
of the Carpinteria locality, but was 
absent at Rancho La Brea. 


The Columbiformes included not 
only the Mourning Dove and the Band- 
tailed Pigeon, but also the now extinct 
Passenger Pigeon. None of these was 
abundant, though the dove outnumbered 
the two pigeons. At McKittrick only the 
dove occurred and, as might be expected, 
was much more abundant in that more 
open area than at Rancho La Brea. The 
La Brea occurrence of the Passenger 
Pigeon is the only California record of 
this bird. Even within historic time, at 
the height of its abundance, it was not 
known here, although it occurred cas- 
ually in Oregon, to the north. 


WATER BIRDS 


A small assemblage of water birds 
from the Rancho La Brea deposits (com- 
prising only 8 per cent of the collection 
in the Los Angeles County Museum) in- 
dicates the presence of small, probably 
seasonal ponds, or marshes, in the region 
during the Pleistocene. Diving birds 
were limited to two grebes (Order Co- 
lymbiformes), known from a single bone 
each, and two diving ducks (Order An- 
seriformes), represented by only five 
bones. Four or five species of surfac- 
feeding ducks (Mallard, Gadwall, Shov- 
eller, and teals), a swan, and several 
geese (Canada, Whitefronted, Snow, 
possibly Ross’, and the extinct Pigmy 
Goose) completed the anseriform assem- 
blage from Rancho La Brea, totalling 
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about 200 individual birds. The Pigmy 
Goose (Anabernicula minuscula (Wet- 
more) ) was originally described from 
late Pliocene-early Pleistocene deposits in 
Arizona. It was a peculiar little bird 
scarcely larger than a Mallard Duck, 
with both duck and goose-like characters. 
It occurred only rarely at Rancho La 
Brea, but was fairly abundant at McKit- 
trick. It has also been recorded from the 
Pleistocene of Nevada and Oregon. Also 
recorded from McKittrick were six or 
seven more species of ducks, and the 
rare, extinct Dickey Goose (Branta 
dickeyt Miller). The latter, though 
clearly goose-like in character, was the 
size of aswan. No evidence of it has been 
found in other Pleistocene deposits, but it 
has been recorded from an earlier (Plio- 
cene) locality in Oregon. 

Strangely, the coot (Order Grui- 
formes), commonly associated in ponds 
and marshes today with surface-feeding 
ducks, is recognized by only one bone at 
Rancho La Brea and is entirely absent at 
McKittrick. It was abundant, however, 
in Pleistocene lake deposits in Oregon. 
Cranes (also of the Order Gruiformes) 
were fairly well represented at Rancho 
La Brea and McKittrick. Both the Sand- 
hill and the Little Brown races of the 
living species Grus canadensis were in- 
cluded, and at Rancho La Brea a few 
specimens indicate the presence of the 
great Whooping Crane as well. 

Eleven species of shorebirds (Order 
Charadriformes) have been identified 
from Rancho La Brea, each with a small 
individual representation, and less than 
a hundred birds counted for the whcle 
Order. The forms included were all 
similar to those still to be found in the 
marshes and along the shores of the Los 
Angeles area. 

Even less abundant than the shore- 
birds were the herons, ibises, and storks 


(Order Ciconiiformes). Eight or nine 
still existent species were representd by 
a total of less than 30 individuals in the 
Los Angeles Museum collections. These 
included the Great Blue Heron, Ameri- 
can Egret, small egret or heron (possibly 
both the Snowy Egret and the Little Blue 
Heron), Green Heron, American Bit- 
tern, Black-crowned Night Heron, 
White-faced Glossy Ibis, and probably 
Roseate Spoonbill. In addition there 
were two extinct ciconiiforms: a wood 
ibis (Mycteria wetmorei Howard), larg- 
er, and straighter of beak than the living 
species; and a true stork of large size 
(Ciconia maltha Miller, Fig. 21). Only 
one individual wood ibis can be counted, 
but at least 30 storks were entrapped in 
the Pleistocene tar at Rancho La Brea. 
Several of the bones of this species were 
incompletely ossified, indicating imma- 
turity, but as all were apparently well 
past the nesting stage, they do not indi- 
cate that the bird necessarily bred close 
by. This stork, although 5 feet tall and 
equalling the South American Jabiru in 
height, was distinctly different from that 
species, having the straighter, more slen- 
der beak of the smaller European Stork, 
and being generally of a more slender 
build. The bird was widely distributed 
throughout the United States area in the 
Pleistocene, being recorded from four lo- 
calities in California, five in Florida, and 
one in Idaho. It is known also from a 
cave deposit in Cuba. 


ECOLOGIC CONSIDERATIONS 


The bird life of Rancho La Brea, to- 
gether with the plant life which has been 
studied by Dr. Frederick Frost and Dr. 
Herbert Mason of the University of Cali- 
fornia, suggests conditions found today 
farther from the coast. The climate was 
possibly somewhat warmer than in pres- 


Fig. 21. La Brea Stork (Ciconia maltha Miller). 


An extinct form standing 5 feet in 
height. Rancho La Brea, Pleistocene. 
Los Angeles County Museum. 


ent-day Los Angeles, the annual! rainfall 
shghtly greater, but with less summer 
humidity. Oak, juniper, cypress, and 
pine trees provided nesting and roosting 
sites for many species of birds, while 
spotted growth of brush afforded cover 
for bush and ground-dwelling forms. 
Shallow ponds and marshes, existing 
probably only in the rainy season, served 


41 


to attract the few water-and-shore-dwell- 
ing birds which we have noted. 


With the progress of time, the Los 
Angeles basin underwent a gradual eco- 
logic change. The effects of this change 
on the birds of the region have been re- 
corded in a few later deposits at Rancho 
La Brea, accumulated presumably within 
the last few hundred years. The bird re- 
mains from these geologically Recent 
pits, entombed in the same manner as the 
more ancient ones, provide an important 
means of comparison of the area in its 
natural state in two geologic epochs. In 
the later sites, the extinct forms had 
greatly diminished in numbers, or had 
already disappeared, and the other spe- 
cies reflected a changing ecologic asso- 
ciation. Brush and tree-dwelling birds 
showed a decrease, while grassland types 
increased. Meadowlarks and burrowing 
owls, for example, known from only 35 
birds each in the typical Pleistocene ac- 
cumulations, increased to a hundred or 
more in the three small Recent deposits. 
Of the small perching birds and wood- 
peckers associated with trees and brush- 
lands of Pleistocene La Brea, about 30 
per cent disappeared locally within the 
Recent epoch, though they are still to be 
found today in adjacent foothill areas. 
Reflecting the generally smaller size of 
both birds and mammals of Recent time, 
large birds of prey diminished in num- 
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bers, giving way to the smaller hawks 
and owls. 


Viewed in its general aspects, the 
change from Pleistocene to Recent time 
in California is largely one of redistribu- 
tion and rebalancing of species. Un- 
doubtedly most, if not all, of our living 
species of birds were already in existence 
in the Ice Age, or were represented by 
ancestral forms so similar as to be almost 
indistinguishable. Added to these were 
the several groups which have since com- 
pletely died out. Most of the latter spe- 
cies were dominant figures in the early 
picture, and their dropping out has made 
a marked difference in the appearance of 
the scene. As they have disappeared, 
however, other types, which before play- 
ed less significant parts, have assumed the 
important roles. We find, therefore, that 
the bird life of California today is but 
a continuation of the more adaptable 
Pleistocene types, shifted about geograph- 
ically to accommodate to changing local 
conditions. 


Tomorrow’s scene will again hold a 
slightly different aspect, for nature is nev- 
er static. So slowly does she work, how- 
ever, that changes undergone within our 
lifetime are scarcely apparent. Only as 
we are granted the privilege of viewing 
the distant past, can we begin to discern 
the effect of these changes and derive 
some vision of what lies ahead. 


ADDITIONS TO THE RECORD OF CALIFORNIA’S FOSSIL BIRDS 
1955 — 1961 


Since 1955, two new bird-bearing de- 
posits of Miocene age have been discov- 
ered in California, and one of Pleistocene 
age. Also a number of additional records 
from previously known localities have 
been cited. Eight extinct species, new to 
science, have been described. One bird 
bone was discovered in an Eocene depos- 
it in San Diego — the first avian discov- 
ery in California to antedate the Miocene 
epoch. Unfortunately the bone is so bad- 
ly crushed that it has been impossible to 
determine the kind of bird it represents. 


The most outstanding discovery was 
made in Tepusquet Canyon, Santa Bar- 
bara County, by the Santa Barbara Mu- 
seum of Natural History. Among several 
fossils found in a flagstone quarry of Mio- 
cene age, was the nearly complete skele- 
ton, and imprint of some of the wing 
feathers, of a gigantic marine bird some- 
what albatross-like in proportions. Not 
only was this bird larger than any pre- 
viously known sea bird (having a poten- 
tial wingspread of from 14 to 16 feet), 
but its long jaws were lined with bony, 
tooth-like projections. The bird was ap- 
propriately named Osteodontornis (oste- 
odont, bony-toothed; ornis, bird). From 
the same deposit in Tepusquet Canyon 
came a small songbird of primitive type 
(Palaeoscinis turdirostris Howard) and a 
shearwater, yet to be studied. Shear- 
waters were also discovered in several 
other Miocene localities, and it is possible 


that at least two more species may be 
added to those previously known (see p. 


16). 


Collecting has continued in the Plio- 
cene deposits in the San Diego area, re- 
sulting in the description of four more 
species: a small grebe (Colymbus sub par- 
vus Miller and Bowman), a booby (Szla 
humeralis Miller and Bowman), a Mur- 
relet (Ptychoramphus tenuis Miller and 
Bowman), and an owl (Lechusa stirtom 
Miller) related to the Barn Owls. 


An important new collecting locality 
of Upper Pleistocene age was discovered 
on Anacapa Island, the third of the 
Channel Islands to yield fossil birds. The 
flightless Diving Goose, Chendytes, was 
well represented here with portions of 
the skeleton not before known for this 
bird. The species represented is Chen- 
dytes lawt Miller, the larger form known 
from many localities on the mainland. 
The smaller, Chendytes millert Howard, 
from San Nicolas Island Lower Pleisto- 
cent, showed less degeneration of the 
wings, and is thought possibly to repre- 
sent an ancestral stage in development. 


Considerable excavation in the Anza- 
Borrego Desert area has yielded, since 
1955, a considerable mammalian fauna, 
and with it a few birds. As first men- 
tioned (p. 21) the Anza Desert deposits 
were thought to be Pliocene in age; the 
later finds place it in the Pleistocene. At 
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Fig. 22. Skull of Osteodontornis orri Howard. An Extinct Miocene bird from Tcpusquet 
Canyon. Santa Barbara Museum of Natural History. 


least twelve avian species are represented 
here, including ducks, geese, hawk, eagle, 
turkey, owl and perching birds. Most sig- 
nificant, however, is a single, very large 
wing bone that resembles closely the great 
vulture of Rancho La Brea, Teratornts 
merriamt Miller, but is more than one- 


third greater in size. Only one other bone 
of this tremendous teratorn is known; this 
was found in a cave in Nevada. The bird 
has been named Teratornis incredibilis. 

At least 238 different species of birds 
are now known to have lived in the Cali- 
fornia area prehistorically. 
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